
JjSft 

Aoil—jj^ jAljIa 4^1 jJ 

03 

GUEZOURI Aek - lycee Maraval - Oran 



RC uJaaJI 


l Ol ucu I Jl2> u$n3 

-P £ ' £ 

Q = C U . CLiiJ^J Cjul^IjuJ sSjJI ^JLs^ju ClaiSuO CLl^juJ Ol OT>£:| - 1 
v_sx9 Oj-mj Luo jj-c LgJ bcx&jLju j 1 (Jj^SLoj osUcJI o xo ^3 1 QSlhU ^JUU 3 c cluUj^SJI o^^JLJ ojj^jo c^iioJI ol - 2 

P > fljj I jj-fcjL5L*SLO 0 I 3 ‘ Q ^L«J I CUL>ULiJI (jjULfiJ Lcx^j O^SkJ J^juuJLuUuJ I ^_ 5 vJLc ^jJL&aSLo ol ^_9j^l ” 3 

. lo^J cusliojl cLaiSuoJI l^Luuuo £ 3 jcx^jo O 3 SU 

U^jl ISI 3 £jjijJI ^sJLc olaiSucJI Jcuj sjocj 6jjuS qsljuj ^jJLc J^jzi^JI li^jl li>l « olaiSLoJI Jcuj v_s\3 oLs 2 _*juJI v_s03j 19 v-9_>cl - 4 

. J-juuJLuuuJ I ^jJLc olaiioJI J cujj cL 2 _*jj ^jJLc 

CL9\Lc ^_jljuUL> ^yaSLiuU ^XJ t ^_$XJC\Io.C ^^IjCXjO i_ 5 ^ll Oj-jujLuO jjOJ jLuJI 0 JljuU 019 1 OjuU jJ QJ Ojl^J ^-LQjLSuO (Jj^LjuJU LoJulC cul ^_9j-Cl - 5 

. c L«-jujI 

JjLJI v_S\iT>Jo Jj^jjl 0 I 3 c C 0-* jJ l JuljjJ jJ$ jJI Ol9 Oub jJ$J CjCO CLaiSuO jJ^IjuJU LoJlIlC cul OJj^.1 - 6 

. />Aa Ju Ol ^jJI cU-juuI cJb ^jujs> v&sliJj v_svjo 3 \JI 
c (jLdU I CL^J-iJI) ^lJLjuU i_^ \jTV. Io. C QjOsJ-9 ^sJ| LuO ^X-OJ jLajJI OJuuiJ Ol9 v_SVJ 03 l Jsli v_S^9 ^-LQjlSuO QjjJu JulC cul OJ^cl - 7 

. ^ JlSjU ol v_ 5 vJ| c L«-jujI ^L9\bc ^_jljuUL> l _ - ^a3buL^9 jJ 3 jJI Lol ■ C L«— ajjI ^L9\J-C V_jljuJIJ> Q Q I I 00 J I L^JuCXjl9 (j£& LiuU />J 

. gj^^jJI cliul3 qj^oujJI cllul Uft ( (J t Uq cbALJI jj^LqjoJI L^J v_sxjJI cuJL-oLajJI o\J^Ls2xJI cuLS ^_9^l — 8 

. ^ >ojJI cJ\Jju I^J cLz)biJI oULJI /x_uj ^3 o\J^Ls 2 joJI OJlq> J 3 JL> c b-a^ ^9^1 — 9 

. cho)^ §jo ^jjuulj^juo cul 3 « T = RC 3 ^ O^j^l CjuU Ol — 10 

. c LS2J_^\J I oULajJI {j-O jjjOjJI OjuL) ^ ljJ^jLiuj\i J>taJ I '*3_ < ^C'I 11 

1 2 ........ c c 

. E c = — C E v_sv^ JlS2j Oai^uo v_svS cUjitjoJI cl 9LLJI ol — 12 


(jM Jill 


^■■9 i \ a AjLcuj 


u (V) * Q (C) . C (F) 


Cj c 2 

H 

Cl 


CLuai 6 = — 4 1 $j 3 Jaj \j ajljil dul£ 1 a jjxIj V 4 VX a\\ il^i 4 

U • 

I C (] C2 J Cl (JjjiLjilil ^^ic- (] Aj3l£-4il AaxuII • 


j_ _J_ J_ 
C + c^ 


c 

H b 

| C 2 J Cl baAllxjaj jj»-a j-6 C ^ AjljuoII 

c 

H h 


C = C!+C 2 


1 



4 a X a 




JaUJ) (jSja OJJ M r jjjjII 

1 

u R =-Ee~*c :&Jsisp\JA 


u R =E 



\ Mill fUiii 




2 


Ur ‘ q i Uq jjjlLdil IgJ AuUaliSll CjVjI*aJ) 


lie, 

— — ^ H — U = 0 : on J^' 

dtRC 

^ + — L g =0 • AiKJI ^jAJc. 4 ^ I 
dt RC 

^ + —u R = 0 : ^jVl J 5 U 1 I jj® 

dt RC 


du„ 1 

- + U c = 

dt RC c RC 


(^Ulll ijfr 

E 




^ + _ L n =— ■ Jg. a^I 

dt RC R 


du «.+ J_ Md = o : ^jVi J1U3I u* J5>lt 


dt RC 


dulj 

: 4 jll 111 CjULull o jjii JS ^j-a A jj* j _ £" Q w ''^ ^ ^ j&j T = RC u?\ 4 RC J& 

<Ula. ^ ^^ajVl on jj jjilj ^la. 4 ij£ <Jt (jJJ jj jjII (jLu i&a ; 1 4Jsjjla3l 




RC 



t = RC l^U-ala (^1 AJaaill ^ u R = 0 j U c = E cs^Vl (ifinnJ I £-a ^Isjj t = 0 -^c- uW' <_>“'-"> : 2 




3 


t = 5x j ^ ^ ^ y 2 Ui>VI : 3 



Wi 


5RC 



Mijla 4J ja^ll AlUail 

1,1 

E (joule) ‘ E c ——CU——QU ^IL (ja^ uiic. 




1.1s. 


1 . JLUI B 


- 1 

A^ojuj (Jj)lc. 1 ^ i 4J 1 i ^tu^t La^-j^u jgj ^jjlljJ)I^La ^jjllslj /j n-N-jQ.-^ Ajj^lxill Ax» ^o^o]l A^’,i5La ^Qjudj 

(1 — (JjfLi (ji 

4j&£a Ajluj - 2 

...Q 3 6 Q 2 6 Ql L "^ ^ L *^ L 7 u L (2 — U 3 ^ U 2 ^ Ul Aillk-Q CjIjj J j AillfLall ^^joj j 2 ^Ic- ( 3 f!aj Li^JC. 

SjLJl A_ia£ £-<* i. u J in j!La jAixiVl j-gj <^jIj^)££JI <jV t jILg 6^>jI jl.^La £-* i. u*il Wi <^31 j 

( <Lal,Hll aUs' 1 g-i .. (J^juj V t (Jjl*Jl ^c-j AqKdll ^3 jLii3l jjj-a (jc- uV! ^ ill »n V) . (j-a^ J 6jWI 


Hh 


(p\ Farad ^jl^ll-s (jjA£ 2 j 6 C Aq’^li ajuuj a_luu 3I <>ji& Ls .^. t .uj 4 — 

C/i u 2 U3 


: u 1 




imHHHh 

t 


© 


2 - J^ill 


Jju3lj yjAujJjUl ^^ixyuJ VJ Jjiuj V 6 a A tt JJ^J jIjLj A a : X a AjLuj 

U$.in JJUJI AjuJa J U^.ijj 


4 


C = 8,85x10“ x 


12 . £ S 


A Jajuia A Q*X ^ Ajljuj 4llLa 


yjJjuj j 21 l ^.1 ^Jajoi jA S 4 ( £ = 1 *! j£ 13 AauuIU) <Jjl xJl Aanjlij ( 3 ^*^ jA £ j <JjlxJl tiLajui £ 

| 1^*1^ 6 ^IjUll Aic- ^)jju l^gl 6 £^)J* >rO A^aj3 jj ^)l,^La A.*-uili 

1 r)F = 10' 9 F : (r\F) ^ jli jSUll 1 |aF = 10' 6 F : (p.F) jli jjM' 


4 


JJjSJl djA 



lljA 4_ 



4. £-all (j^ui - 3 

jLiil! jj jj]| (jjjiil! l_l^j ■ \ 4la^La 

Sjldl! diil£ 1 xl§ a Aiili £ j-^1 dlj-a 1 (jjAl! 

(j^liidl! ; Jtl *) Sjldl! d±jl£ 1 a Aiiti I ^^aii ; jbli 13 dlj^a 


| *Aja 1! L_fljla <jii qjx^H Jjj3 dlldi QjfLj 6 ( ^ 1^$ A Ail^ldl! IgiLajtLa (j! ^ A_ilt!La Qj£i 1 g l^y’nn’l ^dl! jj J jll CjU j* ; 2 4ia^^La 

. r«0jV ‘ U = E — rl u^j 6 j^* 1 ^! U = E 

jjjill jA j c (Jjj3 A^ji l-»Q ‘i jjj Loi t Aiilij^d SjL (_y* A lakil Ajjudillj jj^tdl! jc. A^V< ' ji£jill 

(3 — J^5I) . ( Va = Vb = 0) <JJ*^ cz* lA^ UJ^ K 4*Jalill (jlc. Jj3 - 

jJI! Aiji! J ja. jjd gdl! dili jjj^IV!) (jJjuJ Jill! dili jji£lV! ^dc. ^jjaii Uidl <jj5Ls d n«\ 

ClijuJil Ail^xl! j 4 3 (J^ jA! J^j 1 g » AlJ ^j£ij A (J^ ily* dilijji£jV! c . ^ »>ij dlj-oil C—I^jaI! L-llasl! ^j£i Aitlaljal! (jlxi LadiC. - 
dL^s diSjad! Lad*j jL^al! jad ji La jAixiV! Sji! ^ j^j Aiiij ^ j 6 ! g Ijl g i ^j-a dijjis! Lol£ Ajj* j!j jj (jv d\! A_iLoc. * a A lalLa 
A g . di^ii! Jfl d\l A_il ac. (jj£j jliil! aid ^a^xii Lai j . A_-oj 3 jai 

Aij*\ juLq ^kiij 6j!^3! ^ja Ai&d! 

Q b = — Qa ■ oj^ Udic; - 



Li ijJaua Lai! J L^JUJ ijal £ java ^jj£jj Aj jv^!ua AiaLal! ^-lu^j 

Qa + Qb = 0 


lj! i vton 

# ♦ #♦ 

Jjlxl! jj^c. 1 ^ i£^ii V dAi jjiilV! • 

ji! . dlli lijSi (j! (jijaj Li£ dl! ajI^j I^a ^dtii lLu^. c jjxl* jLii J! jii-^V! (JjjL^ 6 dl! i.lij! • 

: (uA^ j*) 

jliil! SJbai ~ ii (j! J! AjJalil! (jlc> A_Lx2kJ i^ja [ ^UjjV! ^Uflal! 
JUllij t ia^ = R / (jV dll^£ Laj*i*-a ^ij^ai ^-ijV! (Jslil! ^ijla <jii jijil! Lj\! 6 d-u^ixi! jLdl! *iduj ^j! Lai ; ^J!aS! Ja ill 

u c ~ E \ l£\ JjaI! ^ jla jii Jj-i^l! (jjil UjLoLa AiSLal! gJ jL jii jjdii! jja 


A B 



Aiadal! Jjjii - 4 

(4 — (J^-dl!^ fij!^ ^ tgJaijij Aij"s juLa ASj-al! q C- A 3i£^al! (Jjxi 

l^i£La! dili jji£lV) ^ jsd . (ds3j-a <j^) "M-^i Aii£-al! (jj^J <!LaJ! ^ 

^ja-d i-lii! 1^13 j-a Ag y\\ ^ *ij!dl! ^ jIjj jAi3 4 ^lij^l! ^jjl jil! (ji^adl 

_AiiLal! 

U c = 0 4^ all (^J^ 3 ^ Aii£-al! ^! jflj A-!aaJ jLdl^ I^A ^Astii 


5 


AiiiL&i) a^±aj _ 5 

J (Jali3 (S) (*-^iLa]| ^ic. j ^lill ^U^)^£il 4 _ia£ ^a ^jU^)^£JI 3-^1 ■ *— ^ 

S*l^.lj 4_ljtj (J^yLk ^JaLoll ^IC. ^a! ^lill djUj^)j£iyi c 3l*JJ ^)\_£lil D^juj (jl 11 a ^ lx X> 
— TIC e>l-^)£^31 l>° a_ia£ Cj iUj^)Ii£iyi (j-a aa*JI 11a <jl ^\* "ij 

(5 — j^3i) . uju^iy' ^ w ^ ^a ^ j cjU jjj^iyi ^a fi \ u 


e- /: 


A 

e — r 

e 

j^£ JaU 

s 

e 

e V 


[] 


5- Jiill 


(1) 


^ — — ~ ; <^1j La£ ^jLiiil s.i4 ■ _ liS. j 


(jl^ UjJalj^) <1 11 a j 4 ^ S^lxj^all 4 _iLg^I &Aa]| (J^-k ^lll dC[ S-l-J^-^l (j^ S.JJ* >.si\\ 4jx>^tl ^A ^Li^l SAjuj 2)1 <_£ I 

O^jU a jjouIIj ^Uj^£ll a_lg£ 

SjIaI! ^a AQ Cj aa. i J — — ^UlUj S ^-LL<JI jjc. tLtS (jj£j ^U^£JI <. jla llAl jLiill (jl^ 111 

At ' 

. At a-iLg^I '^*^1 

; Aia^^L 

^<Ja*JI 1 g x>jq\ ^<a^)ij t ^ q 6 H 6 l) *Qj* 2)^0^ ^lll ^)J^Ha3I (j £ I 6 A_ilaal]| ^J^liul] La (J^ 

(Q 4 U 4 l)Sj^l jj-jlL 

: ^!iUa^j 

A ^jjj jJSI a w /ti ^a j ( 4 w /till Aj^.j-o]I a x>jq\l 1 ^_j ,^^Vi q a vAa a w /u <J jlj Lai La 

(6 — J^juill) . i g-jUj^l! jliill aJ Jj^aj ^131 (JjjjJII 


1 ^ 4 - 


B 


6- Jiaii 


4ij£-» £jj ^>4^1! Jjjfi - lj 


4 


(2) W — 1 mj ^ x^a 4 flj £ a ^3^jja ^^3 t ' ■ ' 

c C " 


( V (_^i t CjjIj jljio (^ ^jl Uutj 


1 2 


5Ji_i 





R 


Jm c 

dt 


; ^)\_£lil o^juj 6^)Uc. ^cliLudj ^2) J (1) cjii3^JtJl (j-® 


<V^a\\ Ji *SjLa1\ AiUaJl - ^ 

(JJ — 3^ *^l) . Ajc- 3aJ^ ^Jajoil P ^ajud^ll L-l^uujJ ^jl ]y[ a\\ (jf\A) 

L A j t <9 j£^1I 4 \ A . ixjJa ^11 (j/m v>» j dill <*lali^ aJ^UI! 

2)1 A-3V^ 6 P ^auataJI ^j)* >rO JaSh^^U 2 A_i*jJa^ll <1^131 3 X * 0>1 

t cil^p^oil l^Jujaj Jlic. I ^aJ 2p^^3l ^l2jl AaUa Clijjp' A o*X^\' 

P ^ajuaaJl J^VI I1 a (J*-^ 
A..\5Lul5Lu Ailla ^Jl AjjIjj^£J| AilSaJl iil j^^l 

| ^A ^J^)flli]| ^.UjI o^l^ll <3 j£^]I I g aM') A^l WuuVI 


T3 


8 


7 - JiiSI 


p = u c i = Cu 


du„ d ( 1 ^ 2 ^ 


dt dt 


2 Cul 


6 


K 


dE 

; ^A 4 a\ 1 ^3 4 ' J\-4 4 ql 1— 4_Lo^ 4 p — — 4 ^4^1] 4. u-dillj AsLLall >7t ^ ^A 4 r.1 Wi l nVl ^jj ^Ltj 

dt' 


(Joule) E c 


E c =~Cu- 

c 2 



Li 


E c = m c : ^allalt 4 jIj£ (jl«j q = C u c c) Wj 

L c _j j L _j ^ jbU li AjjUj^£ 1 I <allall j 3 jA 1 Sj£3! 3 l>^ 

RC 4^1' ^ 

1 

„ I j-gJjoi* I jUj ^ 3um Jj jdll I3 j-gj 4_£LalLa ^rjjl ks-ia 3 (3*-^^ Clll^ 4 8 — ^ (jLxJl jj$ Vltl L_£^)j 

I \a 4 R (3^ 

(JxiLujj V Ll ^ - 

(JxJjulj J ,2 ^Lu^a-all - 
^liij L 3 ^ - 

. A^jiiLi Ki (jV Li <3 yy V jLili 

4ili^ K 2 jV L 2 c 3 J^3 


Ki 


K 2 

k 3 


8 - 


<4<u 3 ^aiaC-l ^J] ^)ix-iall ^ja (Jalli ^iLaill ^3 6 *^ (jV 4 K tg_l3 3 ^*-J ^ lA^vUi L 3 ^ 

L 3 ^ ^li'ij 1 g n^k jq^" J jsu 

4 jlL 12 j j^a diuui AijL^I (jj) 

(2 jj 4 q : i^x>j l A\ Ajj3 jfi jiill 6 6 *iujj a aii^all ^i^)! 3 oy ja ^)jLu LujI^3 

(9 — <3-^) . R ^CLajtLa ^ a jl (JaUj 

A Cj'&Aj ^xijl (JsU 4 j jk A. ic. o^C. (J-gjuiJ jl 4 ^ajl (3U !)l!L<4 4 l^^lj (j^ S i^3 ^jUjI ! AiaA^La 


R 


1 2 



4 &&A £A (JjalLaalill is^ L5^ J (3^ c3 L_l)afl]| 


yO - (_]£jaill ^3 c - oliLla j p 3^ (3^ 

^ ^ j-aII 6 ^) 1 ^ ^ <*Jallll 3 ^* (_ 5 ^ 

L_iiak 3 l Oy 3 ^-3 J£uj 

. Ejj>-lic>RC 


E 


0 




10-J^ 


7 


R 


:+ -t 


U { 


U R 


- 2 

\ \ - (_]£judll ^3 Sjl j| ^3 f = 0 ^3 \ 4_ixjJaji] <U jjll 

^ XllnC- 4_Xij3 Ajjjj <*- ! A JJf-<*VI (JJjULd 

£ A x>jq\l ^Jl jjjJIj | Vj jjAjLa 

jij^all ^gic- SjjVI <^-P ; V 2 (JjjULg 

Vj s Jjj £_a.jJ J^«^ jaJ <*_a.lj j. La jJJ-aVl Sjj] l^i3 jj^J <^jll <La.j-<Jl ^3 

jV 6 ^Asuj jl ^gjj Vij <^-*jVI J^Ull ^jla U£ J? U^ ^4^ 4 jai 

. i ^\^L g?l 4 Wr = R i 
i W c = E J) V 2 Sjj] n^’i jLnJl SAjuj l$_i3 ^^xSl ^jll A h^'tl ^3 

. C J R C5-^ 6 ^ j^aS cA ^4 A-m 4I a^A . E = U c + Wr 4 JaaJ ^ jV 

AiiiAJi jjj jjjji) jjks - 1 - 2 

E = u c +u R =u c +Ri : RC s-^' g4— “ u£ 44 uj4 uj^ 

: RC a1±^A\ ^ ^jla 4 E — u + /?C : 4^4* 6 i -C 4 4j 


11 - JLill 




dt 


- Aalualiaij AJjIjla]) jftvj A.Vi^aII ^jJa jjj jj ijj]| 

(3) 


1 E 

-H U r = 

dt RC c RC 


(4) u c = Ae at + B Cy* uj 4 4 jU>» \ qM l <bl«]| <>iA l 4 jj 

(jjjAL liLjjj] Cjl_lJubljj]| jULuji-J <Ja^3jI) _ dul jJ jC- fijljC- CC ^ B 6 A ! 




tiUij 6 = A ae at j w c =Ae at +B : (3 ) ^ a j B 






Aae^ +— (Ae af +b) = ^— 
nr V / j?r 


(5) 


Ae 


a# 


i?C v ’ RC 

r \ \ B E 


a + - 


v 


+ - 


y 


RC 

B =E j a = - 


7?C 7?C 

1 


/?C 


j^£j ji L-iaj ^5) j^£j c4^ 


. u c =0 j^ 3 u^ l3j^ ? = 0 ^3aaJll ^jc. c-u^. 6 (4) y^lxxJI j* A 


. A = —B = —E jp] 6 e° = 1 u' 0 = A^°+5 : c>^ 


jA j^uuJt f U j! ^ui jjj jj jj]j 


m c =E 


--LP 

1-c RC 

J 


8 


V 



U c - f(t) 



tg_l ^JJjuLJ 6«luj AiaC.| / = C 

R 


£pai2l fU5) i jIjJI jiuJi 

• E \^ 

i = — e RC 

R 



i = f(t) Jj^t 


i — — = / 0 cP t = 0 - 


i? 


(JjjjJ 1 ul^ 6 ^ ^ L5^l (Jjjk2 t - 


1 


R 


fcL^I-3 

4i^' cA>Ja L«j jjjjit SP 34 — 1 — 3 

^X2 — <L2t2l ^LijIj^)^^ 1I Ijj^l i 2 (^ j ^ a cs^) cJ *■ (7 ^9 ^ 9 — (J£ju2I ^3 l_u£^2I ^9 

<aj£^ll ^21 ^)Li2l (J^ J (j^ **2l *2 j-2l 2)^ ^£21 6 A_l^.^Uaj^a V 1 ^ g ^_ju 2I 

. Sjl^V' iP^ Ur J U c u'jjjji' 

l , 2 , ...” « 

j ^ 13 — (J^juoII U£ ^j^)i!i]| $^)|j (J!iAj (jl ; Aia^^La 

( jl-i2l mil l >% IJ^k 

^jjiiill ^Liil J j* ajIIaj L^i^ju^ai 4i!ifL2l ^jV 
^i^)Ja ^)J jSll ^JjL*aJ 2 ^ jx ^ ^11 ^i] 4_1,2_2I (Jj^aj Labile. 

j-<2l *1 ^jJ V) ^)3j^all UjLaua RC! L_2aall ^jUj 
Mr + U c = 0 : gr^Wj 


T- 


u R 


~F 


R 


M c 


Mr 


12 -ifcJll 


13 - JLill 


9 


7 o\m 


(6) 


1 


u c + RC = 0 : RC d j Ja 

dt 


H M =0 j' 


RC 

(7 ) u = A c at -\- B '. (j-® ^ g ^ 

Acce at +—(Ae at +B) = 0 : (7) j (6) <> 

RC 


1 . ..... . ... ( 1 ^ 

5 = 0 j c£ = : uj^ u» ihU^I ujS 2 j t A e at a + - 


#C 


/?C 


+ ^=o 

RC 


A = E -iaj (7) ‘ U c = E UJ^ t = 0 ‘ Jajjilll (j* 


jA jjjiU) f Lui ^wi ijj] jj jj]| 


u=Ee 


RC 



U c =f (t ) 

u c =E e~«c X ° = E e° =E d* t = 0 - 

4 V La (JjjjJ £ LaAJC. - 

— xQO 

u c =E e RC =E xO = 0 


S jIaJI ^ jLuIl ilui jj]a j — 2 — 3 


^ jjjil]! fUjj S jIaII ^ jLult Saui 


. E 

i = e 

R 


RC 


l 



i =C 


du c 

dt 


£L e E 

RC 


t 


i =f ( t ) gr^' ciA 4 ^' 
E o E 

i — — — xe = — d* t = 0 - 

R R 

( 4_jl^_i V La (_} JjJJ f \ A - 

E CxoO 

i = e RC =0 

R 


10 


JaUJI £)ij jjjjJI jjLj — 4 
; £pai3| fUjj -1-4 



u R - E e RC 


‘ i =j^~ e RC ‘ u R =Ri ^4 

; ^yjLni! Jj u ill 


l 


x 0 


u R = E e RC = E o\* t = 0 - 

l 

X 00 

u R = E e RC = 0 dp t — » oo - 


: -2-4 


Mr 


U V — 



E e RC 4i«j ‘ i = —-£- e RC 4j4j < u R =Ri 4j4 


u R = -E e RC = -E t = 0 - 


u R = -E e RC = 0 u!^ t — » oo - 


ljjIj — 5 

£• jij ji A °X „\l (jaaiu Sa 4I (jc. Sj£a 4 j 5-^3 ' »!-■»* _ SjIaII AjsIS^II <LojILJ1 ^a R < x = RC £4211 jA 

I ilullil 

<>jll t 4 o-^Ui* jlJi- r = RC [^c] = = [T] : RC = R% = R I - f 


M M 


£/ 1/ 


_K 



jLul] JlS j-a jLaxluib AijLJl js jJa <jjj 4-uj|jJ . g 

(14 (J£joJI^ jj jiill j jLiill W j-a (J-axludj c ,% (jjjj-ij 

A x>jq\l &1& ^n^Vl (jjjULd <*Jala]| J^ixj aj i J = 0,30 IIlA ^ x>jq\l ^Ac. j-<Al _j\jj b>lA lii^l 

; djUa^Hl (. qVi^v^ ^3 4 q : K^\ 1 ^3^]a Cj4J i^j]| ^j 3 4 4 <lAj ^JLn j 


<2> 


® 


t(s) 

0 

10 

20 

30 

40 

50 

60 

70 

«C (V) 

0 

0,62 

1,24 

1,85 

2,49 

3,09 

3,71 

4,33 

f(s) 

80 

90 

100 

110 

120 

130 

140 


MC (V) 

4,93 

5,57 

6,18 

6,78 

7,33 

7,93 

8,92 



14 . J£4ll 


11 



; AjjlaUt AifeUJt 

(8) Q = If AjjLj^£ A W juj AijSuA.ll c > n { A h^lll ^ j ( Ax. jli A^iSaII dul £ t = 0 ^ h^lll ^ 

(9) « c =| Mj 


villi J t (jLull Aq^ a!1 Ajuoj ^IIiLujI (jfLaj . — j& (jtjjll ‘ u c =^t : ^UuUi (9) j (8) t> 


C = 


0,3x10 


I BC 3 


= 5xio _3 f :ai.j4_ = — = — = o,06v.s _1 

0,06 0,06 C AC 50 


: sLJUlt ^jUilt jc j* 


J’ = ()J0 ^ic. A jlaj a ' lajj. ■~ 1 ' a jUI aU 1 ^ ui lix j j A Q 'X f- ^ij 


t(s) 

0 

10 

20 

30 

40 

50 

MC (V) 

0 

1,50 

2,90 

4,47 

6,02 

7,45 



5 40 



=/ (V ) u^' Jkj 


— = — = 0,15 uWlI 
C 40 


C = 


0,7x10 


= 4, 67x10“ 3 F 


0,15 0,15 

UK jKi jLJI oaJ cuK UK Aji j-Vl ^ U (JS 

Cj3j AiKAI CluaJuj 


12 




E c = 0, 37 E c ( max ) ^ (=-^ 


T . 

• t ' = — cs^ t>“ JJ^ t = 0 ^ 

2 " 


— ^ jJaj LqJuC- U 

£jj t a ^ 


<2 = 


_ E c ( mat ) = _2^ 

f t' 


f'(>) = \cE" 


X 


23 -— 

7" 

V ?) 


t £ = 0 Aic. ^ —j (f ^ 4_1Ia 11 jluull AA*Jl jA JaaII lAA iilliS 

1—2. 


f'=| ^L, * /'(0) = |ce 


' X 


✓ x 2x0 9 

23 C£ 2 

— e T = = a 

V TJ * 
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A-A.lual42 ]| CjV^*-a 3| 4 jU£ 4 -a 4 jS> 


HI — I 


Uc 


-r 


◄ — 

Mr 


ij^j,jA\ f UjI — X 
; 4ilL&3l qx * jjjjII IgJ 4 JjIxa3| 

^c + ^r = E : ^ jjjSli ^ 


? = C«c^Sl^j< U C +R^- = E\JU Wj‘ / = — Mj‘ Uc + Ri = E 

dt dt 


du. 


. dCu , 


+ RC — = E 6 j4*l' t_jj£j tlulii CF- ® J-F- C u' '-"J ‘ U r +R 

dt dt 


= E 


du 


: i E .... . 

— 1 H ^ — | 4 i\ i >|1 qMI t- _ ' RC Aijljt-A]! O.AA »J‘ “ Q \' 


dt RC 


RC 


R dq_ + q_ = E ■ „ . 

dt C C dt 

dq 1 £ 


; A ij£ alt Jc A '•*■ IgJ ^Jaal <^1 AJjIxaI) 

Uc + Ur = E 

‘ M r = ~r J i = ~r~ ‘ Uc + Ri = E 


- -| fl — I C > )"& ] ^-Ac. <-9jJa J )> n 3*1 J 

dt RC R 

; 45-ajSfl JSUJI (jk j)a (jxa jj ^ ^^231 aJjIjla3I 

+ Ur = E 


du 


— — — q ■ (j* \B 4 _lou1Lj t-k >!a 1 Vqq’i fc til j\ (. j| | — = E ■ / JU3U j ^ = — Uj^3 

dt C dt ‘ * " * C c C 


- + - 


I 4jj\AixAI 4_iLjalAj]| <S^Isla]| jj^J j 4 


JM^_ + J_i^_ = 0 . t • = dq_ = u_R_ ^ 
dt C R dt R 


d U TO 1 ~ 

1 Wn = 0 

dt RC R 


<9 j£>JI ijia jJJ JJ Jj]| 

4Aj£-<AI ^^juj jj 3 ^gic. <jjL j^£Al A W fctfll 

<^jVl Ja'jJI gjjla u£ jjj^' 


&M f usi . 2 

Uc + Ur = 0 : til' JJjjJ' UJ^ < - > ** *■ 

; A_AIj]| A jLjalillll dlV*^-*^3l ^ ^jjJa]| j Jdijj 

du c 1 

1 ti f — 0 

dt RC c 

dq l „ 

dt RC 

du K 1 

-+ Ur. =0 

dt RC R 
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